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A 34-year-old woman with Wilson’s disease and prominent KaysereFleischer rings had uncomplicated
photorefractive keratectomy (PRK) in both eyes. Her preoperative refraction was 3.25 2.50  180 in
the right eye and 3.25 1.50  180 in the left eye. The corneal topographic pattern showed symmetric
bow tie with-the-rule astigmatism, and central corneal thickness was 550 mm in both eyes. Three months
postoperatively, her refraction was 1.00 1.25  180 in the right eye and 1.50 1.00  180 in the left
eye. The following enhancement surgery resulted in a stable and satisfactory refraction in 2 years. We
conclude that Wilson’s disease might not be a contraindication for PRK.
Copyright  2013, The Ophthalmologic Society of Taiwan. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Photorefractive keratectomy (PRK) is a safe and effective
procedure for low and moderate myopic patients.1e3 Tradition-
ally, active and uncontrolled connective tissue diseases such as
systemic lupus erythematosus (SLE) and rheumatoid arthritis
were thought to be contraindications for refractive surgery.
Some patients were reported to have corneal melting and even
perforation following cataract surgery. Late corneal scarring was
also noted in patients with SLE after PRK. Other systemic dis-
eases were rarely reported as contraindications for refractive
surgery.4 Wilson’s disease is an autosomal recessive disorder in
which mutations of the ATP7B gene cause a defect in copper-
transporting enzyme in the liver, which results in failure of
biliary excretion of copper and subsequent toxic copper accu-
mulation in many organs.5 Copper deposition in Descemet’s
membrane causes KaysereFleischer rings, which have been re-
ported to fade with anticopper therapy.6
We herein present the case of a patient with Wilson’s disease
who had undercorrection in both eyes following a refractive sur-
gery. The refractive status was stable and satisfactory after
enhancement.f interest to declare.
logy, Chang Gung Memorial
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n).
e Ophthalmologic Society of Taiw2. Case report
A 34-year-old female was referred for refractive correction on
June25, 2010. ShehadbeendiagnosedwithWilson’s diseaseandwas
regularly followed in the internal medicine department for more
than 10 years. On examination, Snellen best spectacle-corrected vi-
sual acuity (BSCVA) was 20/20 in both eyes with a refraction
of3.252.50180 in the righteyeand3.251.50180 in the left
eye. Slit-lamp biomicroscopy showed prominent KaysereFleischer
rings in Descemet’s membrane of both eyes (Fig. 1). The lenses were
clear. Intraocular pressure measured 16mmHg in both eyes. Indirect
ophthalmoscopy revealednormal fundi bilaterally. Keratometry read
45.75175/47.7585 in the righteyeand46.3180/47.690 in the
left eye. Corneal topography [Orbscan II (Bausch and Lomb) and
Pentacam] showed symmetric bow tie with-the-rule astigmatism
(Fig. 1A). Pachymetry examination (Pachette, DGH Technology, Inc.)
revealed the central corneal thickness to be 550 mm in both eyes. No
focal peripheral thinning of cornea was found.
Proparacaine 2.0% eyedrops were used to anesthetize the ocular
surface. A 7.0-mm diameter marker, centered on the pupil, was
applied on the corneal surface, with the patient ﬁxating on the target
in the microscope. The epithelium within the mark was removed
mechanicallywith a blunt scraper. The PRKwasperformedusingVISX
S4 (AMO)with correctionpreset at3.252.50180 in the right eye
and3.251.50 180 in the left eyewithin the ablation zones at the
diameter of 6.0 mm. After the procedure, levoﬂoxacin 0.3% solution
was instilled and therapeutic contact lenses were applied.
On the 10th postoperative day, the uncorrected distance visual
acuity (UDVA) was 20/25 in both eyes. The patient reportedan. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. (A) A 34-year-old woman with Wilson’s disease and KaysereFleischer rings in
the Descemet’s membrane of both eyes. (B) No corneal haze was noted 2 years after
photorefractive keratectomy.
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recorded at 20/400 in the right eye and 20/80 in the left eye, BSCVA
was 20/20 and refraction was 0.50 1.75  180 in the right eye
and 1.00 1.00  10 in the left eye. Irregular astigmatism was
evident with Orbscan (Fig. 2B). On the 87th postoperative day, the
UDVA was 20/200 in the right eye and 20/100 in the left eye.
Corneal topography showed symmetric astigmatism and the cen-
tral corneal thickness was 500 mm in both eyes with refractive error
measuring 1.00 1.25  180 in the right eye
and 1.50 1.00  180 in the left eye. Enhancement of the left eye
was done on the 112th postoperative day, and on the 161th post-
operative day in the right eye. At 2 years, corneal endothelial
specular microscopy revealed normal endothelial cells with density
of 2800/mm2 in both eyes with no corneal haze (Fig. 1); the UDVA
measured 20/25 in the right eye and 20/20 in the left eye, and
BSCVAwas 20/20 in both eyes with residual refractive error myopia
of 0.50 D in the right eye.3. Discussion
PRK is a laser photoablation of epithelium, Bowman’s layer, and
anterior stroma. It is a safe and effective procedure for patients with
low to moderate myopia. Long-term follow-up for myopia of less
than 6 D showed the result was satisfactory for most patients;
Alió et al reported that 55e75% were within 1.00 D and 76e92%
were within 2.00 D.1Contraindications for refractive surgery are active autoimmune
and connective tissue disorders.4 Among systemic diseases, dia-
betes mellitus, history of dermatologic keloid formation, under
pharmacologic immunosuppression and, recently, atopia and
allergic conjunctivitis were also included as relative contraindica-
tions or risk conditions.7 The reasons for these exclusions were
under the consideration of a higher postoperative inﬂammatory
response, a potentially damaging effect on the postoperative
healing properties of the cornea, and that surgery theoretically
could trigger a latent predisposition to corneal melting and sig-
niﬁcant scarring.
There has been no report regarding patient with Wilson’s dis-
ease receiving refractive surgery. Deposition of copper in Desce-
met’s membrane is a concern for the treating physician. Kaysere
Fleischer rings have been reported to fade with anticopper ther-
apy.6 However, in the case of our patient, the size and density of
KaysereFleischer rings were prominent, which may be due to
chronic deposition of copper that has resided in Descemet’s
membrane permanently.
The corneal copper deposition of Wilson’s disease is at the level
of Descemet’s membrane, and therefore, it should not affect the
laser beam theoretically. In addition, the laser ablation zone is
within the area at the diameter of 6 mm centrally, whereas the
KaysereFleischer ring is peripherally located at 1e1.5 mm from the
corneal edge, which should be of no or only minimal inﬂuence on
the range of ablation area. Nevertheless, the deposited copper is a
foreign material to the cornea. The alteration in the composition of
local tissue may result in edema or dehydration, and hence induce
possible scattering effect, or the copper deposit may interfere with
the ablation rate of the laser and induce such a 30e40% under-
correction, an identical result that was obtained during the
enhancement of the right eye in our patient. This adds some un-
certainty to the preoperative evaluation, the efﬁcacy of photo-
ablation during laser refractive surgery, and even the postoperative
wound healing.
Long-term studies of myopic regression after PRK for low to
moderate myopia reported that such regression stabilizes between
3 months and 1 year after surgery.1,3,8 Previous studies have shown
that the magnitudes of anterior stromal keratocyte apoptosis, ker-
atocyte proliferation, and myoﬁbroblast transformation are
dependent on the level of refractive correction.9
Many other factors may also lead to myopic regression, such as
epithelial hyperplasia,10 forward shift of the cornea because of
corneal thinning,11 development of new stromal collagen, elonga-
tion of axial length over time, lenticular sclerosis, and higher ach-
ieved correction, and change in corneal power.1 Deposition of new
collagen and proteoglycans was once postulated as a major cause of
myopic regression after PRK, and thus investigators have intro-
duced topical corticosteroids in their postoperative treatment
regimen to inhibit keratocyte activity and collagen synthesis.
However, it was abolished currently because no evidence was
found in histopathology of human cornea in autopsy.10
Kamiya et al11 reviewed the time course of corneal ante-
roposterior shift and refractive stability after myopic excimer laser
keratorefractive surgery using scanning-slit corneal topography.
They reported eyes with thinner corneas and higher myopia
requiring greater ablation are more predisposed to anterior pro-
trusion of the cornea, and corneal forward shift was progressive up
to 6 months after PRK. They found that a statistically signiﬁcant
correlation between the amount of myopic regression and forward
shift of possible source of myopic regression after surgery. How-
ever, for our patient, relatively lowmyopic correction and adequate
preoperative corneal thickness rule out the possibility.
Irregular astigmatism is a common cause of decreased BSCVA.
Epithelial hyperplasia might occur in this patient because her
Fig. 2. (A) Preoperative topography showed symmetric bow tie astigmatism. (B) Postoperative topographic irregularity was evident in the right eye 24 days after photorefractive
keratectomy; (C) the irregularity improved 3 months postoperatively.
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However, BSCVA is not affected in our patient; therefore, the
topography irregularity (Fig. 2) might be due to the instability of the
tear ﬁlm.
Epithelial wound healing entails the following four major
components: cell migration, cell proliferation, cell adhesion, and
cell differentiation.12 Injured epithelial cells release several
different cytokines and growth factors that modulate cell death,
proliferation, differentiation, and other functions of stromal cells.
These include interleukin-1, tumor necrosis factor-a, epidermal
growth factor, ﬁbroblast growth factor-2, transforming growth
factor, and platelet-derived growth factor. These cytokines and
growth factors also regulate proliferation and differentiation ofthe epithelial cells to re-establish the normal multilayered
corneal epithelium. Thickening of the epithelium is typically
associated with masking of the ﬂattening of the stromal surface
in treatments for myopia or steepening in treatments for hy-
peropia and, therefore, regression.13 In excimer laser PRK, the
healed epithelium determines the ﬁnal surface contour of the
cornea and consequently the ﬁnal refractive outcome. Lohmann
et al14 found that every 10-mm difference in epithelial thickness
compared with preoperative thickness produced a 1.00-D
refractive change.
There was no regression of myopia 2 years after enhancement.
Therefore, Wilson’s disease might not be a contraindication for
laser refractive surgery.
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